Introduction In an attempt to address the rural medical workforce maldistribution and the concurrent inappropriate caseload at the urban tertiary teaching hospitals, Flinders University and the Riverland Division of General Practice decided to pilot, in 1997, an entire year of undergraduate clinical curriculum in Australian rural general practice. This program is called the Parallel Rural Community Curriculum (PRCC). This paper is a discussion of the aims of the programme; student selection; practice recruitment; curriculum structure, and academic content, together with lessons learnt from the evaluation of the ®rst cohort of students' experience of the course.
Methods Independent external evaluators undertook a thematic analysis of a series of structured interviews of students and faculty involved in both the PRCC and the traditional curriculum. The mean examination results were determined and a rank order comparison of student academic performance was undertaken.
Results The eight selected volunteer students reported greater access to patients and clinical learning opportunities than their mainstream counterparts and learned clinical decision making in the context of the whole patient, their family, and the available community resources. They identi®ed patients with`core' clinical conditions and had a longitudinal exposure to common diseases, whereas hospital-based peers had a cross-sectional exposure to highly ®ltered illness. The PRCC students' academic performance improved in comparison with that of their tertiary hospital peers' and in comparison to their own results in previous years.
Conclusion
The PRCC curriculum has cut across the traditional clinical discipline boundaries by teaching in an integrated way in rural general practice. It has af®rmed the potential role of true generalist physicians in undergraduate medical education.
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Background
There is a serious shortage of general practitioners in rural Australia. 1 Whilst 30% of Australia's population live in rural and remote regions, only 16% of the medical workforce work outside the major metropolitan centres. 2 In 1994, the Commonwealth Government established the Rural Incentives Program (RIP) with the aim of improving the recruitment and retention of general practitioners for rural communities. 3 As part of this program, a Rural Undergraduate Steering Committee (RUSC) was set up to foster the active recruitment of rural students to medical schools and simultaneously increase the exposure of undergraduate medical students to rural practice. Both Australian and international experience support this as an effective strategy to encourage more doctors to practise in rural communities. 4±14 The RUSC also identi®ed a lack of rurally based academic positions in Australia.
1 It recognized that the lack of such career opportunities for rural doctors has been a factor in both recruitment and retention.
Previous experience suggests that undergraduate rural curricula run the risk of becoming marginalized and tokenistic if they are purely workforce-motivated in an effort to`sell' rural practice. In his 1995 review of rurally based medical education, Kaufman, with many years of rural curriculum development experience at the University of New Mexico, wrote that`to prevent marginalization of rural health concerns within the academic agenda, efforts should be made to develop university±community partnerships in which model rural training practices and``®eld'' teaching faculty are established and nourished by the medical centre'. 15 The School of Medicine at Flinders University in South Australia is situated on a 25-year-old purposebuilt university campus and graduates between 70 and 80 students per year. It is co-located with the Flinders Medical Centre, the principal urban tertiary teaching hospital for the southern region of the State's capital city, Adelaide. The School is proactive in pursuing a range of rural medical education initiatives such as the rural student club (FURHS), formed in 1992. 16 This has been highly successful in generating enthusiasm about rural practice experiences among large numbers of students.
At the same time as these initiatives have been developed, it has become increasingly dif®cult for Flinders University, as for many medical schools, to provide adequate clinical exposure for senior medical students in their urban tertiary teaching hospitals. 17 The clinical caseload of these hospitals has been contracting both in terms of the length of stay of inpatients and the range of cases suitable for, and accessible to, students. This has resulted in a concentration on ®l-tered major acute illness to the exclusion of less severe acute illness and many categories of chronic illness, which are the main burden on the health system. Increasingly, reliance on large urban tertiary teaching hospitals as the major focus for clinical education will become less important, with the focus shifting to student learning opportunities in community-based experiences.
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The Parallel Rural Community Curriculum
In an attempt to address the twin issues of rural workforce maldistribution and the inappropriate urban tertiary teaching hospital caseload, Flinders University decided to pilot the location of an entire year of the undergraduate clinical curriculum in Australian rural general practice. This programme is called the Parallel Rural Community Curriculum (PRCC). It was commenced in 1997 with support from the Commonwealth Government's Rural Incentives Program.
In undertaking this pilot programme, our underlying philosophy was not to attempt to duplicate expensive tertiary teaching hospital resources in the country, nor deny students access to them, but through appropriate information technology and¯exible learning resources, link the essential subspecialist expertise of the tertiary teaching hospital with the excellent learning environment and clinical access provided by the rural community setting. General practitioners would be the primary mentors and facilitators of learning.
Conceptually, there was evidence from previous studies to suggest such an approach had a reasonable likelihood of success. For example, the University of Minnesota's Rural Physician Associate Program, has for 25 years provided students with the opportunity to spend up to 9 months in one rural community and receive credit for several elective and required clinical rotations. 21 At Cambridge, Oswald et al. have successfully shown that an 15-month urban general practice attachment is a practical basis for clinical education. 22 In Western Australia, Kamien has provided further evidence of the value of rurally sited teaching. 23 He found that rurally based students saw double the number of common medical conditions and assisted in, or performed, six times as many procedures as city-based students, with the result that the majority of the students were sure that they had a better educational experience than their city counterparts. Finally, Price et al. in Queensland, showed that rural general practitioners are effective facilitators of undergraduate learning. 24 This suggested that they would be ideal facilitators of the educational experience offered in the PRCC.
The pilot year
The remainder of this paper is a discussion of the aims of the programme; student selection; practice recruitment; curriculum structure, and academic content. It also reports preliminary evaluations of the ®rst cohort of students' experience of the course.
Aims
The aims of the PRCC are as follows · To establish an internationally innovative, patientcentred, community-based, and educationally sound, full year rural medical curriculum, based in Australian rural general practice, suitable for senior clinical medical students. · To further encourage interested students in a career in rural medical practice. · To enhance links between urban tertiary teaching hospitals and rural communities. · To further develop the use of distance education technologies in undergraduate medical education.
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· To provide new rural academic medical career opportunities, hence encouraging both recruitment and retention of rural doctors. · To better utilize the large range of rural community clinical learning experiences currently not available to students in urban tertiary teaching hospitals.
Student selection
Students were invited to participate in the PRCC on a voluntary basis. Prior to selection there were extensive discussions with students regarding the proposed curriculum and assessment. They were invited to visit prospective rural teaching sites during 1996 to assess student/supervisor/community compatibility. From a group of over 20 interested students, 12 applied for eight positions. Selection was based on previous academic record along with evidence of their interest in and commitment to rural practice. The selection committee comprised the PRCC coordinator, the ®fth-year course committee chairperson and a rural general practitioner.
Students required access to a motor vehicle, but were given ®nancial relocation assistance. The local health authority recognized that the students would provide them with potential savings through assisting in theatre and therefore provided substantial rental subsidies to the students.
Practice recruitment
The Riverland region of South Australia was chosen as the initial site to conduct the PRCC. The Riverland Division of General Practice comprises 26 doctors grouped into ®ve practices. It serves a population of 35 000 in a region based around the River Murray, 250 km from Adelaide, well known for its citrus orchards, dried fruit production and vineyards. 25 The practices are located in separate towns within a 50-km radius. Each town has a community hospital serviced primarily by the general practitioners with assistance from a resident general surgeon, gynaecologist and anaesthetist. A variety of subspecialist services are provided by visiting specialists from Adelaide.
Extensive discussion regarding the proposed curriculum, assessment, and the responsibilities of the practice preceded selection of the practices.
When searching for appropriate teaching sites, no absolute limitations were placed on the size or location of the practice, but as a guide to the level of case exposure and facilities required by the University, the practice was required to meet the following minimum criteria.
Caseload
· Minimum of 500 consultations in the practice per week involving patients of all age groups. · 24-h and 7-day per week cover by accredited GPs. · Ability to provide a minimum of one operating list and two one-to-one consulting sessions per student per week. · Minimum of 20 obstetric deliveries per student. · Capability of undertaking inpatient management of an acute uncomplicated myocardial infarction. · Capability of commencing an adult diabetic patient on insulin therapy. · Capability of inpatient management of paediatric asthma and gastroenteritis requiring intravenous rehydration. · Capability of undertaking elective and emergency caesarean sections. · Evidence of appropriate management of major psychiatric illness.
Facilities
· Comfortable residential accommodation for two students. · General practice consulting rooms suitable for supervised student participation. · Separate consulting room available for student use for up to two sessions per week. · A library and a study room for students. · Access to an ISDN videoconferencing terminal. · Access to a hands-free telephone for teleconferencing. · Access to a modem-linked personal computer for e-mail and access to the Flinders University Home Page.
Four group practices in the Division were eventually selected and each was allocated two students. One general practitioner per practice was appointed to be responsible for supervision. The practices and supervisors were appropriately accredited by the Medical School.
Flinders University provided the computer facilities and reimbursed the practices for the cost of modifying their consulting rooms to provide these facilities.
Curriculum structure
The School of Medicine at Flinders has a history of innovation in medical education. In 1996 it changed from a traditional 6-year curriculum, with most students selected directly from high school, to a 4-year graduate-entry course utilizing problem-based learning throughout the ®rst 3 years. The PRCC was piloted with the last year group of the 6-year course.
The 6-year course was largely campus-and hospital-based, with clinical experiences being woven into each year, but the majority being provided in the ®nal 2 years (Fig. 1 ). There was a small amount of community-based experience throughout the course, with the major component being a 5-week block in the ®nal year, divided between attachments to urban practice (3 weeks) and rural practice (2 weeks). The last formal written examination in the course was at the end of the ®fth year, with the sixth year allowing students to choose from a large range of clinical options without the pressure of a ®nal examination.
The ®fth-year curriculum was traditionally taught at Flinders Medical Centre (FMC), the purpose-built tertiary teaching hospital on the University campus in metropolitan Adelaide. Students were allocated to one of ®ve groups at the beginning of the year. Each group rotated through 7-week clerkships in medicine, surgery, obstetrics and gynaecology, paediatrics and psychiatry. In addition to routine ward and outpatient work and discipline-speci®c tutorials, a number of subjects were streamed throughout the year, with weekly lectures and tutorials. Examples included clinical pharmacology and medical ethics.
The eight PRCC students in the rural communities formed one new group. They participated in the same subject tutorials and lectures as the FMC-based students by means of videoconferencing and viewing videotapes sent to the Riverland on a regular basis. This avoided duplicating tutorials and lectures by FMC staff for use by the rural students. FMC staff visited the Riverland on a small number of occasions to supplement this teaching programme. In contrast to the traditional course, the PRCC clinical exposure was not run as discipline-speci®c clerkships. Rather the experience was integrated across all disciplines throughout the entire year.
Curriculum content
Academic clinical departments with input to the ®fth-year curriculum were assisted to clearly de®ne learning objectives for their students. These then provided the reference point for both the FMC and PRCC students. Thus learning goals and assessment measures were to be the same for each group.
The tutorial and lecture programme for each subject was carefully reviewed to determine for which sessions delivery by FMC staff was essential, and which could as effectively be handled in the Riverland. For example, a lecture on congenital cardiac disease was considered most appropriate for a FMC specialist, whereas sessions on suturing techniques or antenatal care were expected to be handled effectively by an experienced rural general practitioner or a resident/visiting rural specialist. Allied and community health professionals were also involved in the teaching process.
Clinical experience
Whilst, for reasons of ef®ciency, the tutorial program for the PRCC students followed the discipline-based FMC programme, their clinical experience was based on`what walked through the door' throughout the year. It was felt that this would enable students to integrate their learning of the different medical disciplines in a way that re¯ected the reality of community practice based on relationships developed with patients, families and communities. This provided opportunities to participate in the ongoing care of patients in their communities in a way that could not be provided for students based in the teaching hospitals.
The rural general practitioner supervisors had a mentoring role, as well as coordinating learning experiences in the home, surgery, hospital, workplace and schools. They also coordinated resources including patients, other GPs, specialists, allied health professionals, and hospital staff in the rural communities. They developed registers of patients which represented the`core' conditions required by each discipline as identi®ed in the curriculum learning objectives. Students were introduced to these patients and their families as they attended for consultation and were expected to familiarize themselves thoroughly with the patients' personal, family, and social histories. The reception staff in the practices recorded the names of these patients so that the student could be noti®ed of future medical encounters with the patients throughout the year.
A unique bene®t of this register was the opportunity for students to observe the effect of conditions such as pregnancy, illness or disability on the lives of individuals and their families, and to gain insight into the decision making process in relation to seeking health care, and managing acute and chronic illness.
Students had experiences such as:
· participating in the care of a woman through an entire pregnancy and labour and then observing the progress of the child; · seeing a surgical patient at initial presentation, assisting with the operation, and then following the recovery and return to home or work; · following a family with a signi®cant history of asthma, ischaemic heart disease, or affective disorder; · accompanying a patient requiring specialist consultation or investigation in the city (e.g. cardiac angiography/surgery); · seeing`patients' in social contexts to gain insight into the`institutional patient role' and the implications of being a doctor in a small rural community.
Assessment
Assessment in each subject for FMC and PRCC students comprised a synthesis of continuous assessment by clinical supervisors; objective written tests, objective structured clinical examinations (OSCE) and vivas at the end of each clerkship, and an end-of-year written exam and OSCE. All assessments were tied to the de®ned learning objectives. After consultation with the Examination Board, FMC faculty, rural GP supervisors, students, and the Medical Education Unit of the School of Medicine, it was decided that the PRCC students would have identical`end of clerkship' exams to those of the FMC students, but that these would be staggered throughout the second half of the year to re¯ect the year-long integrated curriculum. The PRCC students sat the end-of-year examinations with their FMC peers.
To assist the PRCC students in evaluating their progress throughout the year, formative assessments were provided every 7 weeks. These comprised broadbased multiple-choice question tests, clinical scenarios with short-answer questions and a review of each student's progress by the PRCC coordinator.
Quality control
A number of mechanisms for ensuring rigorous quality control were established. For example, FMC ®fth-year teachers briefed the GP supervisors and the participating students regarding the learning objectives, teaching methods and assessment strategies to be used in both the FMC and PRCC ®fth-year curricula. Site visits were undertaken by an identi®ed staff member from the academic department responsible for each ®fth-year rotation, both prior to and during the course, and regular site visits were also undertaken by the PRCC curriculum coordinator. Key FMC staff members were available via e-mail. Student feedback was sought regularly throughout the year to gauge the effectiveness of these strategies.
External evaluation Methods
Independent external evaluators, appointed prior to the commencement of the academic year, undertook a series of structured interviews of students and faculty involved in both the PRCC and the FMC curriculum. A thematic analysis of the qualitative data obtained in these interviews formed the basis of a formal report to the school. 26 In addition to this, the results of all student examinations in the fourth and ®fth year were analysed. The mean results in each of the ®fth-year disciplines were determined and a rank order comparison of student academic performance was undertaken. This latter method makes allowance for any selection bias based on previous academic performance.
Results
Results from these data are summarized below. It should be recognised that making generalizable inferences from such a small group may be inappropriate. Hypotheses supported by this pilot year data are the subject of longitudinal systematic investigation in subsequent cohorts of students.
Students at FMC had a hospital ward-based experience centred around separate medical disciplines whereas the PRCC students' experience was commu-nity-based and patient-centred. As a result, the PRCC students had many more experiences of following patients from diagnosis in the clinic through to hospital management and subsequent recovery at home or rehabilitation in the community. They identi®ed patients with core clinical conditions and had a longitudinal exposure to common diseases, while their FMC peers only had a cross-sectional exposure to highly ®l-tered illness.
Having to rely on`what comes through the door' in a setting remote from the familiar routine of a teaching hospital, the PRCC students had to develop greater responsibility for their own learning. In effect, this curriculum had characteristics of a clinical problembased learning (PBL) experience in an otherwise non-PBL school. One student said that`for the last 4 years I have been spoonfed at Flinders and so I am accustomed to that style ± now that I have to be self-directed I feel that I am``¯oundering'''. The stress associated with this was exacerbated by an initial lack of clarity in translating the traditional teaching hospital learning objectives into the rural community setting. The successful adaptation by the students to meet this dif®culty is evidenced by one student later stating that being on the PRCC felt`more like working ± getting up in the morning and going off to work' as compared with feeling like a student at FMC.
To make the most of the PRCC environment, the students needed to learn how to function as a supportive group after 4 years of studying in an environment which encouraged competition and individual performance. One student commented early in the year that they`did not realise dealing with interpersonal con¯icts would be so draining'. Facilitation of these skills was a time-consuming task for the PRCC coordinator and other staff. One effective group-building exercise occurred when the local surgeon hosted the students for a weekend houseboat cruise on the river, and held surgical tutorials on the riverbank around a camp®re. Following review of the pilot year, curricula and assessment initiatives were developed for future years which encouraged, rather than threatened, group cohesiveness. For example, assessed case-study reports to be submitted by individual students at FMC were structured as a group assignment for the PRCC students. Although student, FMC staff and Riverland GP feedback at the end of the pilot year was very positive with regard to the PRCC experience, other schools contemplating a similar programme should not underestimate the impact of developing effective organizational and communication strategies.
Students participated in the postgraduate teaching occurring in the Division of General Practice. The visiting FMC specialist tutors conducted teacher training and continuing medical education activities for the local doctors during their visits, an unexpected bonus of the programme. General practitioner registrars also became involved in the student education. These initiatives created a vertically integrated learning environment which involved undergraduate, postgraduate and continuing medical education.
There was some initial caution and concern voiced by the students, FMC faculty, and the local GPs about the teaching capability of the GP supervisors. All soon recognised that the GPs were excellent facilitators of undergraduate learning. The students developed a high level of competence in procedural skills and an increased con®dence with patients. These clinical outcomes were not only recognized in their ®fth-year exams, but also have been remarked upon by hospital-based supervisors of the students in the sixth year of their course. The opportunity to be mentored for the entire academic year by enthusiastic resident surgeons and procedural GPs was considered an important factor in the students' skill acquisition.
Encouragingly, the students performed very well academically. One PRCC student topped the year, and six were in the top 15 students. Table 1 shows a rank order comparison of student performance in the fourth and ®fth years. Table 2 shows a comparison of the mean results in each of the ®fth-year subjects. The PRCC students clearly performed better on average than they had in the fourth year. They also performed signi®cantly better than their FMC peers in an examination prepared for the hospital-based experience.
More detailed analysis of their comparative academic performance is reported elsewhere. 27 The principle of`same degree, same exam' met with some initial criticism from staff concerned that PRCC students might be disadvantaged. The decision to use the same assessment appears to have been justi®ed on the basis of academic achievement. Of interest was the unexpected change in student perceptions as the year progressed. In the ®rst semester, as a result of e-mail and telephone contact with peers at FMC, the PRCC students were very anxious about what they perceived they were missing out on in comparison with their peers at FMC. In contrast, in the second semester the complaints were from the city students to FMC staff. They perceived that the PRCC students were at an unfair advantage in their clinical preparation for the exams! Initially there was concern that the PRCC programme might become marginalized within the School. The word`feral' (a term describing a domestic animal that has escaped and become wild) was used by some initial sceptics to describe the programme! Strategies used to address this problem included engendering shared ownership of the programme by using the FMC curricular and assessment matrices; facilitating teaching visits to the Riverland by key academic staff; placing responsibility for the end-of-term assessments with the FMC academic staff; support of the program by the Dean of the School, and persistent participation by the PRCC Coordinator in departmental meetings. A signi®cant turning point was when the programme was praised by the team from the Australian Medical Council on its accreditation visit to the Medical School.
There has been some indication that academic respect for the rural doctors has risen within the School as a result of the performance of the PRCC students. Some of the PRCC initiatives have now been incorporated into the FMC-based teaching programmes. For example, all students now have to follow selected patients longitudinally throughout a prolonged episode of care and are assessed on their understanding of continuity of care issues.
The impact of the PRCC on the career plans of the students and the adequacy of the rural workforce is properly the domain of a study over many more years than this pilot year allows. Initial feedback from the students has been encouraging. Tracking procedures have been instituted to follow the careers of these and subsequent students after graduation. A positive impact on the practices is indicated by one of the practices promoting its involvement in the programme in advertisements to recruit a replacement for a retiring doctor, and the involvement in the programme of a ®fth Riverland town, Waikerie, in 1998.
Conclusion
Through the establishment of the PRCC, the School of Medicine at Flinders has demonstrated the feasibility of addressing its social responsibility to the rural community at the same time as ful®lling its academic responsibility to its students. The PRCC students have reported greater access to patients and clinical learning opportunities than their mainstream counterparts and learned clinical decision making in the context of the whole patient, their family, and the available community resources. These opportunities are increasingly dif®cult to provide in the environment of large teaching hospitals with a highly selective caseload of patients who often remain in hospital for very short periods.
In addition, the PRCC has demonstrated that it is possible to cut across the traditional clinical discipline boundaries so entrenched in medical education by teaching in rural general practice, but not fundamentally about rural general practice. It has af®rmed the potential role of true generalist physicians in undergraduate medical education.
Although caution should be expressed in ascribing causality for the results of any pilot programme, because of the potential bias of the Hawthorne effect and the motivation of pilot volunteer students and staff to succeed, the improved academic results of the PRCC students have encouraged the support of the University and its staff for continuing the programme.
The strategy of incorporating an ongoing external evaluation during the planning and implementation phases of the programme was helpful in several ways. It provided an opportunity for students and general practitioners to give anonymous feedback to the PRCC organizers. It also allowed the external evaluators to supply interim data and feedback to allow continuous improvement throughout the year. The external evaluation of this ®fth year programme has been favourable, and lessons learned from the pilot year have informed the transition of the PRCC into the third year of the new four-year graduate entry programme.
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